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Draft Agenda 

Clean Power Plan Policy Workshop 
Nov. 10-11, 2015  

 
The Hall of the States, Room 285 

444 North Capitol Street, NW | Washington, D.C. 
 

Tuesday, Nov. 10 
8 - 8:30 a.m.    Breakfast 

8:30 - 8:45 
a.m. 

Welcoming Remarks and Introductions 
NCSL Staff and Attendees 

8:45 - 10:15 
a.m. 

Overview of the Clean Power Plan 
States are in the process of assessing their reduction requirements and determining the 
energy portfolio and policy implications of the plan. Many questions remain about 
changes from the proposed rule and what will be allowable in state plans. This 
overview session will review the final rule’s requirements, timelines and the role of 
state legislatures in designing a plan. 
Sarah Dunham, Office of Atmospheric Programs, USEPA 
Jennifer Macedonia, Bipartisan Policy Center  

10:15 – 
10:30 a.m. 

Break 

10:30 - 11:15 
a.m. 

Legal Outlook  
There are questions as to whether EPA has overstepped its legal authority in its 
approach to the rule, and 15 states are challenging the rule in court. Why are some 
states challenging EPA and what is the likely outcome of the lawsuit? What might 
happen if the rule is overturned? This session will explore the legal issues and potential 
outcomes of the challenge.  
Thomas Lorenzen, Crowell & Moring 



Lawrence Berkeley National Lab 

•  Supported by the U.S. Department of 
Energy to conduct non-classified research, 
operated by the University of California 

•  Provides technical assistance to states – 
primarily state energy offices, air offices, and 
utility regulatory commissions 

•  Assistance is independent and unbiased 



Context – industry and buildings represent 
about ¾ of U.S. energy consumption 

•  Residen'al	
  and	
  commercial	
  buildings	
  account	
  for	
  about	
  70%	
  of	
  total	
  U.S.	
  electricity	
  
consump'on	
  and	
  about	
  40%	
  of	
  U.S.	
  carbon	
  dioxide	
  (CO2)	
  emissions.	
  	
  

•  Nearly	
  all	
  of	
  the	
  greenhouse	
  gas	
  (GHG)	
  emissions	
  from	
  the	
  residen'al	
  and	
  	
  	
  
commercial	
  sectors	
  can	
  be	
  aGributed	
  to	
  energy	
  use	
  in	
  buildings	
  

•  About	
  1/4	
  of	
  electricity	
  goes	
  to	
  industry	
  where	
  efficiency	
  can	
  be	
  quite	
  cost-­‐effec've	
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And	
  industry	
  and	
  buildings	
  are	
  where	
  demand-­‐side	
  
electricity	
  efficiency	
  happens	
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Buildings Overview 
CLIMATE TECHBOOK 

Buildings and Emissions: Making the Connection 
Residential and commercial buildings account for almost 39 percent of total U.S. energy consumption and 
38 percent of U.S. carbon dioxide (CO2) emissions.1 Nearly all of the greenhouse gas (GHG) emissions from 
the residential and commercial sectors can be attributed to energy use in buildings (see CLIMATE TECHBOOK: 
Residential and Commercial Sectors Overview).  

Figure 1: Buildings Share of U.S. Primary Energy Consumption (2006) 

 

Source: U.S. Department of Energy (DOE), 2008 Buildings Energy Data Book, Section 1.1.1, 2008.   

GHG emissions from energy use in buildings can be broken down into two types:  first, direct emissions from 
the on-site combustion of fuels for heating and cooking and, second, emissions from the end use of 
electricity used to heat, cool, and provide power to buildings. Emission reductions from buildings can be 
achieved by reducing emissions from the energy supply (see CLIMATE TECHBOOK: Electricity Sector Overview, 
as well as the individual CLIMATE TECHBOOK briefs on low- and zero-emission energy supply technologies) or 
by reducing energy consumption through improved building design, increased energy efficiency and 
conservation, and other mechanisms that reduce energy demand in buildings (see CLIMATE TECHBOOK: 
Building Envelope).  

Factors Affecting Building-Related Emissions 
Buildings come in a wide variety of shapes, sizes, and purposes, and they have been built at different times 
according to different standards. Consequently, addressing energy use in any given building requires a 
holistic approach to ensure the best results. In considering buildings generally, the following elements play 
important roles in shaping energy consumption and use. Whole-building design standards include most or all 
of these categories in order to maximize energy savings, but frequently any adjustments in these areas can 
be beneficial.  

 Embodied energy 
Embodied energy refers to the energy required to extract, manufacture, transport, install, and 
dispose of building materials. The GHG emissions associated with the embodied energy of a building 
are not attributed to “buildings” in above values, but efforts to reduce this energy use and 

Transportation
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Commercial
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Buildings
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9/8/15, 3:45 PMResidential & Commercial Overview
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 [4]

Source: U.S. Energy Information Administration (EIA), Electric Power Monthly, Table 5.1,
September 2012. http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_01 [5]

When emissions from electricity generation are attributed to end-use sectors, the residential and
commercial sectors are responsible for 18 and 17 percent of total U.S. emissions, respectively
(see Figure 4). Electricity-related geenhouse gas emissions account for 70 percent of total
residential emissions and 67 percent of total commercial emissions.

Figure 4: Direct and Electricity-Related Greenhouse Gas Emissions by End-Use Sector
(2010)

Retail Sales of Electricity to Ultimate 
Customers, Total by End-Use Sector – 
source US EIA 

 

Buildings Share of U.S. Primary Energy Consumption 



Context: jobs  

•  There	
  are	
  on	
  the	
  order	
  of	
  ½	
  million	
  to	
  a	
  million	
  (and	
  maybe	
  
more)	
  efficiency	
  jobs	
  in	
  the	
  U.S.	
  
–  There	
  is	
  not	
  a	
  consistent	
  defini'on	
  of	
  EE	
  jobs	
  so	
  hard	
  to	
  quan'fy	
  
–  LBNL	
  found	
  about	
  about	
  400,000	
  EE	
  service	
  jobs	
  in	
  2010.	
  On	
  the	
  
other	
  hand,	
  ACEEE	
  found	
  about	
  850,000	
  EE	
  jobs	
  in	
  2012,	
  AEE	
  
found	
  about	
  300,000	
  EE	
  jobs	
  in	
  CA	
  alone	
  

•  Efficiency	
  jobs	
  are	
  in	
  every	
  legisla've	
  district	
  in	
  the	
  country	
  

•  Efficiency	
  generates	
  not	
  just	
  direct	
  jobs,	
  but	
  indirect	
  jobs	
  
and	
  induced	
  jobs	
  in	
  local	
  economies	
  

•  There	
  are	
  more	
  efficiency	
  jobs	
  than	
  than	
  wind	
  and	
  solar	
  
(combined)	
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Energy Efficiency Basics 
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Historical Context 

Who	
  wore	
  this	
  sweater	
  
on	
  February	
  2,	
  1977?	
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Jimmy Carter  (2 weeks after becoming President) 

“One	
  of	
  our	
  most	
  
urgent	
  projects	
  is	
  to	
  
develop	
  a	
  na'onal	
  
energy	
  policy.	
  Our	
  
program	
  will	
  emphasize	
  
conserva'on.”	
  
	
  
“All	
  of	
  us	
  must	
  learn	
  to	
  
waste	
  less	
  energy.”	
  

7	
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What is Efficiency 

•  Energy	
  ConservaCon:	
  Doing	
  with	
  less	
  of	
  a	
  service	
  in	
  
order	
  to	
  save	
  energy:	
  
–  Using	
  less	
  energy	
  and	
  probably	
  ge0ng	
  less	
  output/service	
  quality	
  	
  
–  Example:	
  Turning	
  up	
  the	
  thermostat	
  to	
  get	
  less	
  cooling	
  

•  Energy	
  Efficiency:	
  	
  The	
  use	
  of	
  less	
  energy	
  to	
  provide	
  the	
  
same	
  or	
  an	
  improved	
  level	
  of	
  output	
  or	
  service	
  to	
  the	
  
energy	
  consumer	
  in	
  an	
  economically	
  efficient	
  way:	
  
–  Using	
  less	
  energy	
  to	
  perform	
  the	
  same	
  func>on	
  
–  Example:	
  A	
  more	
  efficient	
  air	
  condi>oner	
  

•  Turning	
  street	
  lights	
  off	
  versus	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
installing	
  efficient	
  street	
  light	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
lamps	
  and	
  controls	
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Why is Efficiency Important   

•  Cost	
  savings	
  
•  Reliability	
  improvement	
  

•  Environmental	
  impact	
  
mi'ga'on	
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Why Efficiency: Its Relatively Cheap 
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!

California Energy Efficiency 436 14th Street, Suite 1123                   Telephone 916.390.6413 
 Industry Council           Oakland, CA  94612 www.efficiencycouncil.org 

 
 

 

Notes: 

1. Indicated values are averages based on assumptions and data described in the indicated 
source documents; individual resources may have costs significant different than 
presented average values. 

2. End Use Energy Efficiency value is weighted average national Program Administrator 
Cost of Saved Energy during 2009-2011, 2012$, levelized at 6% discount rate. Source: 
“4,000+ (Program) Years of Efficiency: Preliminary Results of a Program-Level 
Analysis of the Administrator Cost of Saved Energy”, Steven R. Schiller, Lawrence 
Berkeley National Laboratory, Presented at the 2013 ACEEE National Conference on 
Energy Efficiency as a Resource, Nashville, Tennessee, September 24, 2013 

3. Other (supply) resources costs are average values from US Energy Information Agency 
Levelized Cost of New Generation Resources in the Annual Energy Outlook 2013, U.S. 
average levelized costs (2011 $/megawatthour) for plants entering service in 2018, 
http://www.eia.gov/forecasts/aeo/electricity_generation.cfm  

4. Efficiency values based on savings at end-use consumer site, supply side values based on 
net AC power available to the grid 
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Why Efficiency: Increases Reliability  
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•  Less	
  demand	
  =	
  less	
  genera'on,	
  transmission	
  and	
  
distribu'on	
  required	
  and	
  less	
  fuel	
  	
  

•  Can	
  be	
  targeted,	
  modular,	
  and	
  quickly	
  implemented	
  
•  Capacity	
  &	
  electricity	
  reliability	
  benefits,	
  and	
  supports	
  
renewable	
  integra'on	
  	
  

•  BoGom	
  line	
  –	
  if	
  your	
  boat	
  sank,	
  	
  
	
  	
  	
  	
  	
  would	
  you	
  rather	
  swim	
  	
  
	
  	
  	
  	
  	
  1	
  mile	
  or	
  ½	
  mile	
  to	
  shore	
  
	
  



Why Energy Efficiency: Multi-Pollutant Reductions 

•  Demand-­‐side	
  efficiency	
  reduces	
  emissions	
  by	
  avoiding	
  the	
  need	
  to	
  
generate	
  electricity	
  in	
  the	
  first	
  place	
  

•  Efficiency	
  is	
  included	
  as	
  a	
  top	
  measure	
  to	
  meet	
  the	
  reduc'on	
  goals	
  
of	
  state	
  GHG	
  mi'ga'on	
  plans	
  
–  Of	
  the	
  approximately	
  30	
  state-­‐level	
  climate	
  change	
  ac'on	
  plans	
  that	
  have	
  been	
  

completed	
  since	
  2000,	
  efficiency	
  programs	
  were	
  in	
  the	
  “top	
  10”	
  GHG	
  reduc'on	
  
measures	
  and	
  in	
  many	
  cases	
  were	
  among	
  the	
  top	
  five	
  measures	
  	
  	
  

•  Of	
  course	
  all	
  types	
  of	
  power	
  plant-­‐related	
  emissions	
  are	
  reduced	
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! 7!

are!not!yet!fully!mature.!Maryland!continues!to!expand!its!energy!efficiency!programs!under!the!
Empower!Maryland!Act,!with!further!air!quality!benefits!expected!to!accrue.36!!

!
Energy!efficiency!is!included!as!a!top!measure!to!meet!the!reduction!goals!of!state!GHG!mitigation!
plans.!Of!the!approximately!30!stateDlevel!climate!change!action!plans!that!have!been!completed!since!
2000,!energy!efficiency!programs!were!“top!10”!GHG!reduction!measures!in!the!plans,!and!in!many!
cases!were!among!the!top!five!measures.37!!
!
Table!3.4D1!illustrates!the!variety!of!air!pollutants!and!the!interrelationship!among!their!impacts.!
!
Health!and!Welfare!Impacts!of!Air!Pollutants!and!Energy!Efficiency!Reduction!Potential!

Pollutant( Climate(
Forcer(

Acidifying(
Substance(

Eutrophying(
Substance(

Ozone(
Precursor(

Particulate(
Matter(or(
Precursor(

Can(Be(
Reduced(
Through(
Energy(

Efficiency(
Ammonia!(NH3)! ! X! X! ! X! X!
Carbon!Dioxide!(CO2)! X! X! ! ! ! X!
Carbon!Monoxide!(CO)! X! ! ! X! ! X!
Heavy!Metals!(HM)! ! ! ! ! X! X!
Methane!(CH4)! X! ! ! X! ! X!
Nitrogen!Oxides!(NOx)! X! X! X! X! X! X!
NonDMethane!Volatile!Organic!
Compounds!(NMVOC)! X! ! ! X! X! X!

Primary!Particulate!Matter!(PM)! X! ! ! ! X! X!
Polycyclic!Aromatic!
Hydrocarbons!(PAH)! ! ! ! ! X! X!

Sulfur!Dioxide!(SO2)! X! X! ! ! X! X!
!
!
The!energy!savings!associated!with!energy!efficiency!measures!are!not!limited!to!savings!at!the!end!
user’s!site.!The!average!fossilDfueled!power!plant!in!the!U.S.!is!about!32!percent!efficient!thermally,!
meaning!that!about!twoDthirds!of!the!fuel!is!not!converted!to!electricity.38!Additional!losses!occur!during!
the!transmission!and!distribution!(T&D)!of!electricity.!The!Energy!Information!Administration!estimates!
average!T&D!losses!to!be!6!percent,39!though!losses!as!high!as!20!percent!are!possible!during!peak!
periods!of!electricity!demand.!Thus,!eliminating!the!consumption!of!one!unit!of!electricity!(site!savings)!
can!yield!savings!of!several!equivalent!units!of!fuel!consumption!(source!savings)!and!avoid!the!
emissions!associated!with!that!consumption.40!
!
Besides!being!a!lowDcost!energy!resource,!energy!efficiency!also!lowers!the!cost!of!environmental!
compliance.!Researchers!looked!at!multiple!air!pollutants!and!determined!what!it!would!cost,!solely!
through!pollution!controls,!to!reduce!air!pollutant!health!impacts!by!50!percent.!They!compared!that!to!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
36!Aburn!2013.!!
37!State!climate!action!plans!at!http://www.climatestrategies.us/policy_tracker/state/index.!Personal!communication!with!Chris!
James,!Regulatory!Assistance!Project,!August!2015.!
38!Laitner!2013.!!!
39!EIA!2015.!Data!are!average!for!the!period!1990!to!2012.!
40!This!description!does!not!apply!to!combined!heat!and!power!(CHP)!applications,!which!can!be!as!high!as!90!percent!thermally!
efficient.!CHP!applications!match!power!generation!to!onDsite!electricity!and!steam!(or!heat)!demand.!!

Table Source: SEE 
Action Guide for States: 
Energy Efficiency as a 
Least-Cost Strategy to 
Reduce Greenhouse Gas 
Emissions and Meet 
Energy Needs in the 
Power Sector 
(forthcoming) 



Efficiency is an Established Resource 

•  Efficiency	
  programs	
  have	
  been	
  in	
  place	
  in	
  the	
  
U.S.	
  for	
  several	
  decades,	
  and	
  every	
  state	
  has	
  
programs	
  in	
  place	
  	
  

•  Many	
  u'li'es	
  include	
  demand-­‐side	
  efficiency	
  in	
  
the	
  resource	
  plans	
  they	
  develop	
  to	
  guide	
  
investment	
  decisions	
  and	
  opera'onal	
  plans	
  

•  Nevertheless,	
  there	
  is	
  significant	
  (and	
  
‘renewing’)	
  untapped	
  efficiency	
  poten'al	
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There are a lot of options for new 
construction and retrofit efficiency savings 
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Broad Categories of 
Efficiency Program 

“U'lity”	
  programs 

Codes	
  and	
  standards 

Performance	
  contrac'ng 

Distribu'on	
  system	
  
improvements	
   

Water	
  conserva'on/
energy	
  efficiency	
  
combina'on	
  projects 

Financing	
  programs 

Low	
  income/at-­‐risk/
disadvantaged	
  community	
  
programs 

Strategies 

Funding Lead Entity Time Frame 

! Utility customers 
! Public/General funds 
! Cap and Trade Auction 

Funds 
! Consumers 
! Industry 

 

• Local and state 
agencies 

• Federal Entities 
• Utilities 
• Non-profits 
• Industry 

collaboratives 

• Short Term – Quick 
Start 

• Medium term 
• Long Term 

Market Segments/ 
Sectors 

Objectives Implementation Strategies 

• Market Segments 
• Upstream 
• Mid-stream 
• Down stream 

• Market Sectors 
• Commercial 
• Residential 

and Multi-
Family 

• Low Income 
• Agricultural 

• Market 
transformation 

• Resource 
Acquisition 

• Pilots 
• Infrastructure 

development 
 

• Voluntary 
• Direct Install 
• Incentives 
• Financing 

• Mandatory 
• Codes 
• Standards 

 



So	
  What	
  Is	
  The	
  
Problem?	
  
	
  
Barriers	
  to	
  Energy	
  
Efficiency	
  
	
  
Or	
  –	
  How	
  many	
  people	
  does	
  it	
  
take	
  to	
  screw	
  in	
  a	
  LED? 
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Efficiency’s Version of the Tragedy of 
the Commons 
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Efficiency is a cost-
effective mechanism for 
society to save energy 
and reduce emissions, 
but…there is a paradox 

…. 

It is not necessarily the 
choice that individual 

energy users make 
because of various 

market barriers 



Barriers and Opportunities 

Barriers 
n Front-­‐end	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
investment	
  requirements	
  

n Principal	
  agent	
  problem	
  
(property	
  owner/tenant)	
  

n Lack	
  of	
  informa'on	
  	
  
n Transac'on	
  costs	
  
n Lack	
  of	
  knowledgeable	
  
contractors,	
  suppliers,	
  etc.	
  

n Uncertainty	
  in	
  documen'ng	
  
benefits	
  

Opportunities 
•  U'lity	
  programs	
  
•  Codes	
  and	
  Standards	
  
•  Performance	
  contrac'ng	
  
•  Distribu'on	
  efficiency	
  
•  Etc.	
  
•  Etc. 
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Some EM&V Basics 
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Planning, Implementing, and Evaluating 
Efficiency Programs  
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ĐƵƐƚŽŵĞƌ�ĚŝƐĐŽŶŶĞĐƚƐ͕�ŐƌĞĂƚĞƌ�ĐŽŵĨŽƌƚ�ĨŽƌ�ďƵŝůĚŝŶŐ�ŽĐĐƵƉĂŶƚƐ͕�
ůŽǁĞƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ĐŽƐƚƐ�ĚƵĞ�ƚŽ�ďĞƩĞƌ�ĞƋƵŝƉŵĞŶƚ͕�Žƌ�ŝŶĐƌĞĂƐĞĚ�
ŵĂŝŶƚĞŶĂŶĐĞ�ĐŽƐƚƐ�ĚƵĞ�ƚŽ�ŶĞǁ�ĂŶĚ�ŵŽƌĞ�ĐŽŵƉůĞǆ�ƐǇƐƚĞŵƐ͘�
E��Ɛ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�^ĞĐƟŽŶ�ϳ͘ϵ͘

ES.4 ENERGY SAVINGS ESTIMATES  
AND UNCERTAINTY: “HOW GOOD IS  
GOOD ENOUGH?”
�ĂĐŚ�ŽĨ�ƚŚĞ�ďƵůůĞƚƐ�ĂďŽǀĞ�ŝŶ�^ĞĐƟŽŶ��^͘ϯ�ĚĞĮŶĞƐ�ĂŶ�͞ĞƐƟŵĂƚĞ͟� 
ǀĞƌƐƵƐ�ĂŶ�ĞǆĂĐƚ�ǀĂůƵĞ͘�dŚŝƐ�ŝƐ�ďĞĐĂƵƐĞ�ĞŶĞƌŐǇ�ĂŶĚ�ĚĞŵĂŶĚ�ƐĂǀŝŶŐƐ�ĂƐ�
ǁĞůů�ĂƐ�ŶŽŶͲĞŶĞƌŐǇ�ďĞŶĞĮƚƐ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ĞĸĐŝĞŶĐǇ�ĂĐƟŽŶƐ�ĐĂŶŶŽƚ� 
ďĞ�ĚŝƌĞĐƚůǇ�ŵĞĂƐƵƌĞĚ͘�/ŶƐƚĞĂĚ͕�ƐĂǀŝŶŐƐ�ĂŶĚ�ďĞŶĞĮƚƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�
ĐŽƵŶƚĞƌĨĂĐƚƵĂů�ĂƐƐƵŵƉƟŽŶƐ͘�hƐŝŶŐ�ĐŽƵŶƚĞƌĨĂĐƚƵĂů�ĂƐƐƵŵƉƟŽŶƐ�
ŝŵƉůŝĞƐ�ƚŚĂƚ�ƐĂǀŝŶŐƐ�ĂƌĞ�ĞƐƟŵĂƚĞĚ�ƚŽ�ǀĂƌǇŝŶŐ�ĚĞŐƌĞĞƐ�ŽĨ�ĂĐĐƵƌĂĐǇ� 
ďǇ�ĐŽŵƉĂƌŝŶŐ�ƚŚĞ�ƐŝƚƵĂƟŽŶ�;Ğ͘Ő͕͘�ĞŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶͿ�ĂŌĞƌ�Ă�
ƉƌŽŐƌĂŵ�ŝƐ�ŝŵƉůĞŵĞŶƚĞĚ�;ƚŚĞ�ƌĞƉŽƌƟŶŐ�ƉĞƌŝŽĚͿ�ƚŽ�ǁŚĂƚ�ŝƐ�ĂƐƐƵŵĞĚ�
ƚŽ�ŚĂǀĞ�ďĞĞŶ�ƚŚĞ�ƐŝƚƵĂƟŽŶ�ŝŶ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�ƚŚĞ�ƉƌŽŐƌĂŵ�;ƚŚĞ� 
͞ĐŽƵŶƚĞƌĨĂĐƚƵĂů͟�ƐĐĞŶĂƌŝŽ͕�ŬŶŽǁŶ�ĂƐ�ƚŚĞ�ďĂƐĞůŝŶĞͿ͘�&Žƌ�ĞŶĞƌŐǇ�ŝŵƉĂĐƚƐ͕�
ƚŚĞ�ďĂƐĞůŝŶĞ�ĂŶĚ�ƌĞƉŽƌƟŶŐ�ƉĞƌŝŽĚ�ĞŶĞƌŐǇ�ƵƐĞ�ĂƌĞ�ĐŽŵƉĂƌĞĚ͕�ǁŚŝůĞ�
ĐŽŶƚƌŽůůŝŶŐ�;ŵĂŬŝŶŐ�ĂĚũƵƐƚŵĞŶƚƐͿ�ĨŽƌ�ĨĂĐƚŽƌƐ�ƵŶƌĞůĂƚĞĚ�ƚŽ�ĞŶĞƌŐǇ� 
ĞĸĐŝĞŶĐǇ�ĂĐƟŽŶ͕�ƐƵĐŚ�ĂƐ�ǁĞĂƚŚĞƌ�Žƌ�ďƵŝůĚŝŶŐ�ŽĐĐƵƉĂŶĐǇ͘ �dŚĞƐĞ�
ĂĚũƵƐƚŵĞŶƚƐ�ĂƌĞ�Ă�ŵĂũŽƌ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ͖�ŚŽǁ�ƚŚĞǇ� 
are determined can vary from one program type to another and 
ĨƌŽŵ�ŽŶĞ�ĞǀĂůƵĂƟŽŶ�ĂƉƉƌŽĂĐŚ�ƚŽ�ĂŶŽƚŚĞƌ͘ �

�ĞĐĂƵƐĞ�ƚŚĞ�ŝŶĚŝĐĂƚĞĚ�ǀĂůƵĞƐ�ĂƌĞ�ĞƐƟŵĂƚĞƐ͕�ƚŚĞŝƌ�ƵƐĞ�ĂƐ�Ă�ďĂƐŝƐ�
ĨŽƌ�ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ�ĐĂŶ�ďĞ�ĐŚĂůůĞŶŐĞĚ�ŝĨ�ƚŚĞŝƌ�ƐŽƵƌĐĞƐ�ĂŶĚ�ůĞǀĞů�ŽĨ�
ĂĐĐƵƌĂĐǇ�ĂƌĞ�ŶŽƚ�ĚĞƐĐƌŝďĞĚ͘�dŚĞƌĞĨŽƌĞ͕�ĞǀĂůƵĂƟŽŶ�ƌĞƐƵůƚƐ͕�ůŝŬĞ�ĂŶǇ�
ĞƐƟŵĂƚĞ͕�ƐŚŽƵůĚ�ďĞ�ƌĞƉŽƌƚĞĚ�ĂƐ�͞ĞǆƉĞĐƚĞĚ�ǀĂůƵĞƐ͖͟�ƚŚĂƚ�ŝƐ͕�ďĂƐĞĚ�ŽŶ�
ƚŚĞ�ŝŵƉĂĐƚ�ĞǀĂůƵĂƟŽŶ͕�ǀĂůƵĞƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ĐŽƌƌĞĐƚ�ǁŝƚŚŝŶ�ĂŶ�
ĂƐƐŽĐŝĂƚĞĚ�ůĞǀĞů�ŽĨ�ĐĞƌƚĂŝŶƚǇ͘ �DŝŶŝŵŝǌŝŶŐ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�ďĂůĂŶĐŝŶŐ 
ĞǀĂůƵĂƟŽŶ�ĐŽƐƚƐ�ǁŝƚŚ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ŝŶĚŝĐĂƚĞĚ�ĞǀĂůƵĂƟŽŶ�ŝŶĨŽƌŵĂƟŽŶ 
ĂƌĞ�Ăƚ�ƚŚĞ�ŚĞĂƌƚ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ůĞĂĚƐ�ƚŽ�ƉĞƌŚĂƉƐ�
ƚŚĞ�ŵŽƐƚ�ĨƵŶĚĂŵĞŶƚĂů�ĞǀĂůƵĂƟŽŶ�ƋƵĞƐƟŽŶ͗�͞,Žǁ�ŐŽŽĚ�ŝƐ�ŐŽŽĚ�
ĞŶŽƵŐŚ͍͟�dŚŝƐ�ƋƵĞƐƟŽŶ�ŝƐ�Ă�ƐŚŽƌƚ�ǀĞƌƐŝŽŶ�ŽĨ�ĂƐŬŝŶŐ�;ϭͿ�ǁŚĂƚ�ůĞǀĞů�
ŽĨ�ĐĞƌƚĂŝŶƚǇ�ŝƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐƐ�ĞƐƟŵĂƚĞƐ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�
ĞǀĂůƵĂƟŽŶ�ĂĐƟǀŝƟĞƐ͕�ĂŶĚ�;ϮͿ�ŝƐ�ƚŚĂƚ�ůĞǀĞů�ŽĨ�ĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĞƌůǇ�ďĂůĂŶĐĞĚ�
ĂŐĂŝŶƐƚ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ĞīŽƌƚ�;Ğ͘Ő͕͘�ƌĞƐŽƵƌĐĞƐ͕�ƟŵĞ͕�ŵŽŶĞǇͿ�ƵƐĞĚ�ƚŽ�
ŽďƚĂŝŶ�ƚŚĂƚ�ůĞǀĞů�ŽĨ�ĐĞƌƚĂŝŶƚǇ͍�

dǁŽ�ƉƌŝŶĐŝƉůĞƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ǁŚĞŶ�ĐŽŶƐŝĚĞƌŝŶŐ�͞ŚŽǁ�ŐŽŽĚ�ŝƐ�ŐŽŽĚ�
ĞŶŽƵŐŚ͗͟�;ϭͿ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ŝŶǀĞƐƚŵĞŶƚƐ�ƐŚŽƵůĚ�ďĞ�ĐŽƐƚͲĞīĞĐƟǀĞ͕�
ĂŶĚ�;ϮͿ�ĞǀĂůƵĂƟŽŶ�ŝŶǀĞƐƚŵĞŶƚƐ�ƐŚŽƵůĚ�ĐŽŶƐŝĚĞƌ�ƌŝƐŬ�ŵĂŶĂŐĞŵĞŶƚ�
ƉƌŝŶĐŝƉůĞƐ�ĂŶĚ�ƚŚƵƐ�ďĂůĂŶĐĞ�ƚŚĞ�ĐŽƐƚƐ�ŽĨ�ĞǀĂůƵĂƟŽŶ�ĂŐĂŝŶƐƚ�ƚŚĞ�ǀĂůƵĞ�
ŽĨ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ĞǀĂůƵĂƟŽŶ�;ŝ͘Ğ͕͘�ĞǀĂůƵĂƟŽŶ�ƐŚŽƵůĚ�
ĂůƐŽ�ďĞ�ĐŽƐƚͲĞīĞĐƟǀĞͿ͘�dŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�ĚŝƌĞĐƚůǇ�ƌĞůĂƚĞĚ�
ƚŽ�ƚŚĞ�ƌŝƐŬƐ�ŽĨ�ƵŶĚĞƌĞƐƟŵĂƟŶŐ�Žƌ�ŽǀĞƌĞƐƟŵĂƟŶŐ�ƚŚĞ�ďĞŶĞĮƚƐ�;ƐĂǀŝŶŐƐͿ�
ĂŶĚ�ĐŽƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĞĸĐŝĞŶĐǇ�ŝŶǀĞƐƚŵĞŶƚƐ͘�dŚĞƐĞ�ƌŝƐŬƐ�ŵŝŐŚƚ�
ďĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĞƌƌŽƌƐ�ŽĨ�ĐŽŵŵŝƐƐŝŽŶ�Žƌ�ĞƌƌŽƌƐ�ŽĨ�ŽŵŝƐƐŝŽŶ͘��Ŷ�
ĞƌƌŽƌ�ŽĨ�ĐŽŵŵŝƐƐŝŽŶ�ŵŝŐŚƚ�ďĞ�ŽǀĞƌĞƐƟŵĂƟŶŐ�ƐĂǀŝŶŐƐ͕�ǁŚŝĐŚ�ŝŶ�ƚƵƌŶ�
ĐĂŶ�ƌĞƐƵůƚ�ŝŶ�ĐŽŶƟŶƵŝŶŐ�ƉƌŽŐƌĂŵƐ�ƚŚĂƚ�ĂƌĞ�ŶŽƚ�ĐŽƐƚͲĞīĞĐƟǀĞ�ĂŶĚͬ
Žƌ�ŽǀĞƌƉĂǇŝŶŐ�ĐŽŶƚƌĂĐƚŽƌƐ͕�ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ͕�ĂŶĚ�ƉĂƌƟĐŝƉĂŶƚƐ͘��Ŷ�ĞƌƌŽƌ�ŽĨ�
ŽŵŝƐƐŝŽŶ͕�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŵŝŐŚƚ�ďĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƵŶĚĞƌĞƐƟŵĂƟŶŐ�
ƐĂǀŝŶŐƐ�Žƌ�ŶŽƚ�ŝŵƉůĞŵĞŶƟŶŐ�ĞĸĐŝĞŶĐǇ�ĂĐƟŽŶƐ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĚŝĸĐƵůƚǇ�
ŝŶ�ĚŽĐƵŵĞŶƟŶŐ�ƐĂǀŝŶŐƐ͕�ďŽƚŚ�ŽĨ�ǁŚŝĐŚ�ĐĂŶ�ƌĞƐƵůƚ�ŝŶ�ƵŶĚĞƌŝŶǀĞƐƟŶŐ�ŝŶ�
ĞĸĐŝĞŶĐǇ�ĂŶĚ�ƌĞůǇŝŶŐ�ŽŶ�ŽƚŚĞƌ�ĞŶĞƌŐǇ�ƌĞƐŽƵƌĐĞƐ�ƚŚĂƚ�ŚĂǀĞ�ƚŚĞŝƌ�ŽǁŶ�
ƌŝƐŬƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ƐƵĐŚ�ĂƐ�ĨƵĞů�ĐŽƐƚƐ�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ŝŵƉĂĐƚƐ͘�

ES.5 EVALUATION AND THE EFFICIENCY  
PROGRAM PROCESS 
�Ɛ�ƐŚŽǁŶ�ŝŶ�&ŝŐƵƌĞ��^͘Ϯ͕�ƚŚĞ�ĞĸĐŝĞŶĐǇ�ƉƌŽŐƌĂŵ�ƉƌŽĐĞƐƐ�ĐŽŶƐŝƐƚƐ�ŽĨ�
ƉůĂŶŶŝŶŐ͕�ŝŵƉůĞŵĞŶƟŶŐ͕�ĂŶĚ�ĞǀĂůƵĂƟŶŐ�ĂĐƟǀŝƟĞƐ͘�dŚƌŽƵŐŚŽƵƚ�ƚŚŝƐ�
ƉƌŽĐĞƐƐ͕�ƐĂǀŝŶŐƐ�ǀĂůƵĞƐ�ĂƌĞ�ƚǇƉŝĐĂůůǇ�ŝŶĚŝĐĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ĞƐƟŵĂƚĞƐ�
ƉƌĞƉĂƌĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ĞĂĐŚ�ĂĐƟǀŝƚǇ͘ �KŶĞ�ǁĂǇ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞƐĞ�ƐĂǀŝŶŐƐ�
ŝƐ�ǁŝƚŚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐůĂƐƐŝĮĐĂƟŽŶƐ͕�ĂůƐŽ�ĚŝƐƉůĂǇĞĚ�ŝŶ�&ŝŐƵƌĞ��^͘Ϯ͗�
ͻ� WƌŽũĞĐƚĞĚ�ƐĂǀŝŶŐƐ͗�ǀĂůƵĞƐ�ƌĞƉŽƌƚĞĚ�ďǇ�Ă�ƉƌŽŐƌĂŵ�ŝŵƉůĞŵĞŶƚĞƌ�

Žƌ�ĂĚŵŝŶŝƐƚƌĂƚŽƌ�ďĞĨŽƌĞ�ƚŚĞ�ĞĸĐŝĞŶĐǇ�ĂĐƟǀŝƟĞƐ�ĂƌĞ�ĐŽŵƉůĞƚĞĚ

FIGURE ES.2: Workflow and reporting for planning,  
implementing, and evaluating efficiency programs  
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Evalua'on,	
  Measurement	
  and	
  Verifica'on	
  -­‐	
  The	
  performance	
  
of	
  studies	
  and	
  ac'vi'es	
  aimed	
  at	
  determining	
  the	
  effects	
  of	
  a	
  
porpolio,	
  program	
  or	
  project	
  –	
  things	
  that	
  are	
  measured	
  tend	
  
to	
  improve	
  
 



Savings Cannot Be Measured -   
    they are estimated against a baseline 
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Demand-Side Energy 
Efficiency in the Clean 

Power Plan 
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State Plan Types and Overall Approaches 

•  States pick a mass- or rate-based goal approach  
•  States submit a “State Plan” for affected EGUs to implement 

interim and final goals (or federal plan is implemented) 
•  Federal enforcement is on the EGUs 
•  Two State Plan types: 

–  Emission standards plan – EGU source‐specific requirements 
ensuring all affected EGUs meet their goals  

–  State measures plan– mixture of measures implemented by the 
state, such as renewable energy standards and efficiency programs  
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Plan	
  Type	
   Goal	
  

Emissions	
  Standard	
  Plan	
   Rate	
  or	
  mass-­‐based	
  goal	
  

State	
  Measures	
  Plan	
   Mass-­‐based	
  goal	
  only	
  



Many CO2 Reduction Opportunities 
•  Heat	
  rate	
  improvements	
  
•  Fuel	
  switching	
  to	
  a	
  lower	
  carbon	
  content	
  fuel	
  
•  Combined	
  heat	
  and	
  power	
  
•  Qualified	
  biomass	
  co-­‐firing	
  and	
  repowering	
  
•  Renewable	
  energy	
  (new	
  &	
  capacity	
  uprates)	
  	
  -­‐	
  wind,	
  solar,	
  hydro	
  
•  Nuclear	
  genera'on	
  (new	
  &	
  capacity	
  uprates)	
  
•  Electricity	
  transmission	
  and	
  distribu'on	
  improvements	
  
•  Carbon	
  capture	
  and	
  u'liza'on/sequestra'on	
  for	
  exis'ng	
  sources	
  
•  Demand-­‐side	
  energy	
  efficiency	
  measures,	
  programs	
  and	
  policies	
  	
  
Energy	
  efficiency	
  improvements	
  are	
  expected	
  to	
  be	
  an	
  important	
  
part	
  of	
  state	
  compliance	
  across	
  the	
  country	
  and	
  under	
  all	
  state	
  

plan	
  types,	
  providing	
  energy	
  savings	
  that	
  reduce	
  emissions,	
  lower	
  
electric	
  bills,	
  and	
  lead	
  to	
  posi=ve	
  investments	
  and	
  job	
  crea=on	
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Energy Efficiency Strongly Supported in CPP 

CPP	
  encourages	
  states	
  to	
  select	
  efficiency	
  as	
  a	
  compliance	
  
path:	
  

•  Under	
  a	
  mass-­‐based	
  approach,	
  energy	
  efficiency	
  
automa'cally	
  “counts”	
  toward	
  compliance	
  and	
  states	
  can	
  
use	
  an	
  unlimited	
  amount	
  to	
  help	
  achieve	
  their	
  state	
  goals	
  

•  Under	
  a	
  rate-­‐based	
  approach,	
  CPP	
  enables	
  states	
  to	
  get	
  
credit	
  for	
  all	
  eligible	
  energy	
  efficiency	
  projects	
  whose	
  
electricity	
  savings	
  are	
  documented	
  via	
  EM&V	
  

•  The	
  Clean	
  Energy	
  Incen've	
  Program	
  (CEIP)	
  provides	
  
addi'onal	
  incen'ves	
  for	
  early	
  investment	
  in	
  demand-­‐side	
  
energy	
  efficiency	
  in	
  low-­‐income	
  communi'es	
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Eligible Efficiency 

•  Demand-­‐side	
  energy	
  efficiency	
  may	
  include	
  a	
  range	
  of	
  
eligible	
  measures	
  that	
  are	
  zero-­‐emirng	
  and	
  avoid,	
  rather	
  
than	
  simply	
  shis,	
  the	
  use	
  of	
  electricity.	
  Very	
  wide	
  range	
  of	
  
programs,	
  projects	
  and	
  measures	
  could	
  be	
  eligible.	
  	
  

•  Primary	
  requirement	
  is	
  that	
  the	
  measures	
  can	
  be	
  
quan'fied	
  and	
  verified	
  in	
  accordance	
  with	
  the	
  EM&V	
  
requirements	
  in	
  the	
  CPP	
  Emission	
  Guidelines.	
  	
  

•  Savings	
  from	
  projects	
  installed	
  today	
  (since	
  2012)	
  that	
  are	
  
s'll	
  achieving	
  quan'fiable	
  and	
  verifiable	
  energy	
  savings	
  in	
  
2022	
  may	
  be	
  applied	
  during	
  the	
  compliance	
  period.	
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Early Investments 
•  EPA	
  is	
  providing	
  the	
  Clean	
  Energy	
  Incen've	
  Program	
  
(CEIP)	
  to	
  incen'vize	
  early	
  investments	
  that	
  generate	
  
wind	
  and	
  solar	
  power	
  or	
  reduce	
  end-­‐use	
  energy	
  
demand	
  during	
  2020	
  and	
  2021	
  	
  

•  The	
  CEIP	
  is	
  an	
  op'onal,	
  “matching	
  fund”	
  program	
  
states	
  may	
  choose	
  to	
  use	
  to	
  incen'vize	
  early	
  
investments	
  in	
  wind	
  or	
  solar	
  power,	
  as	
  well	
  as	
  demand-­‐
side	
  energy	
  efficiency	
  measures	
  that	
  are	
  implemented	
  
in	
  low-­‐income	
  communi'es	
  	
  

•  EPA	
  will	
  provide	
  matching	
  allowances	
  or	
  Emission	
  Rate	
  
Credits	
  (ERCs)	
  to	
  states	
  that	
  par'cipate	
  in	
  the	
  CEIP,	
  up	
  
to	
  an	
  amount	
  equal	
  to	
  the	
  equivalent	
  of	
  300	
  million	
  
short	
  tons	
  of	
  CO2	
  emissions	
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Overview of Plan Options 
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State Plans: More State Options, Lower Costs
• This chart shows some of the compliance  

pathways available to states under the 
final Clean Power Plan. Ultimately, it is up 
to the states to choose how they will 
meet the requirements of the rule. 

• EPA's illustrative analysis shows that 
nationwide, in 2030, a mass‐based 
approach is less‐expensive than a rate‐
based approach ($5.1 billion versus $8.4 
billion). 

• Under a mass‐based plan, states that 
anticipate continuing or expanding 
investments in energy efficiency have 
unlimited flexibility to leverage those 
investments to meet their CPP targets. EE 
programs and projects do not need to be 
approved as part of a mass‐based state 
plan, and EM&V will not be required.

• For states currently implementing mass‐
based trading programs, the “state 
measures” approach offers a ready path 
forward.

• Demand‐side energy efficiency is an 
important, proven strategy that states are 
already widely using and that can 
substantially and cost‐effectively lower 
CO2 emissions from the power sector. 

Updated Aug. 5, 2015 5 pm



How EE/RE Fits in the     - slide from U.S. EPA        
Clean Power Plan 
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How$EE/RE$Fits$in$the$Clean$Power$Plan$
slide$from$U.S.$EPA


State%Strategies%for%EE/RE% EM&V%
Needed?%

Considera7ons%Role%of%EE/RE%in%State%Plan%State%Plan%
Approach%

Emission%
Standards%

State%
Measures%

EE"reduces"cost,"EE/RE"
lowers"CO2"emissions""
but"are"not"enforceable"
or"wri9en"into"the"state"

plan"

Explicitly"wri9en"into"
state"plan;"Used"to"
generate"ERCs"and"

directly"adjust"reported"
CO2"emissions"rate"of"

affected"EGUs"

Explicitly"included"as"
supporDng"material"
for"state"plan"–"

enforceable"under"
state"law;"State"EE/RE"
policies"and"measures"
can"be"used"to"help"
affected"EGUs"meet"

mass"goal"

Mass%

Rate%

State%
Demonstra7on%
Based%on%Mass%

*"EM&V"generally"not"required""
"""""for"CPP"purposes,"except"for""""""
"""""CEIP"and"set"asides"specifically""
"""""created"to"meet"the"leakage"""""
"""""requirement""
• Unlimited"flexibility"with""
"""""EE/RE"implementaGon"
"

•  
•  EM&V"plans"and"M&V""
""""""reports"required"
• EE/RE"is"explicitly"tracked"&""
"""""credited"
• TradingIready"plans"facilitate""
"""""broad"access"to"ERCs"
• EE/RE"implemented"aJer""
"""""2012"can"generate"credits""
"""""starGng"in"2022"
"
•  ProjecGon"of"EE/RE"impacts""
""""""""required"and"EGU"CO2""
""""""""performance"required"
!*%%EM&V"Plan"for"EE/RE""
"""""""""measures"must"be"included""
"""""""""as"supporGng"material"for"""""""
"""""""""state"plan"
•""""""Backstop"emission"
""""""""standards"for"affected"EGUs""
""""""""if"CO2"reducGons"don’t""
""""""""materialize"

• Secure"matching"allowances"for""
""""solar,"wind"and"lowIincome"EE""
""""from"Clean"Energy"IncenGve""
""""Program"(CEIP)"

• Secure"matching"ERCs"from""
"""CEIP"for"solar,"wind,"lowI"
""""income"EE"

• Allocate"CO2"allowances"for"EE/RE""
""""(e.g."through"a"set"aside)"

• AucGon"allowances,"use"$"for""
""""EE/RE"

• Include"EE/RE"ERC"tracking,""
""""trading,"and"issuance"provisions""
""""in"the"state"plan"

• Issue"ERCs"for"quanGfied"and""
""""verified"MWh"savings"from""
""""eligible"EE/RE"measures"

• Secure"matching"allowances"from"
CEIP"for"solar,"wind"and"lowI"
income"EE"

• Implement"state"EE/RE"policies"and""
""""programs"(e.g.,"EERS,"RPS,"building""
""""codes)"that"are"enforceable"under""
""""state"law,"either"to"meet"goal"or"in""
""""conjuncGon"with"federally""
""""enforceable"limits"

!%

*"

!%

!%

!%

!%

!*%



CPP EE EM&V In One Slide 
Do	
  I	
  need	
  to	
  do	
  EM&V	
  for	
  CPP?	
  
•  Mass	
  –	
  	
  

–  EGU	
  Emission	
  Standards	
  Plan	
  –	
  Not	
  
really	
  

–  State	
  Measures	
  Plan	
  –	
  Yes,	
  but	
  not	
  
fundamental	
  to	
  compliance	
  
calcula'ons	
  

•  Rate	
  –	
  
–  EGU	
  Emission	
  Standards	
  Plan	
  -­‐	
  Yes,	
  

fundamental	
  to	
  compliance	
  
calcula'ons	
  

•  CEIP	
  –	
  	
  
–  Mass	
  or	
  rate	
  plans	
  -­‐	
  Yes	
  

EM&V	
  “musts”	
  
•  Prepare	
  an	
  EM&V	
  plan	
  that	
  provides	
  

for	
  quan'fied	
  and	
  verified	
  savings	
  by	
  
applying	
  industry	
  best-­‐prac'ce	
  
protocols	
  and	
  guidelines	
  	
  

•  Provide	
  regular	
  interval	
  EM&V	
  and	
  
periodic	
  reports	
  

•  Use	
  a	
  baseline	
  that	
  represents	
  what	
  
would	
  have	
  happened	
  in	
  the	
  
absence	
  of	
  the	
  demand-­‐side	
  EE	
  
ac'vity	
  –	
  common	
  prac'ce	
  baseline	
  

•  Address	
  savings	
  persistence	
  
•  Have	
  independent	
  verifica'on	
  
•  No	
  double	
  coun'ng	
  

For	
  the	
  CPP,	
  EM&V	
  is	
  primarily	
  associated	
  with	
  successfully	
  quan'fying	
  and	
  verifying	
  
savings	
  for	
  genera'ng	
  emission	
  rate	
  credits	
  (ERCs)	
  and	
  adjus'ng	
  an	
  emission	
  rate	
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Efficiency EM&V Coverage in the CPP 
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CPP	
  Document	
   Type	
  of	
  EM&V	
  
InformaCon	
  

Notes	
  

CPP	
  Emissions	
  Guidelines	
  
–	
  see	
  SecCon	
  VIII.K	
  

Requirements	
  	
  	
   Must	
  do	
  for	
  CPP	
  compliance	
  to	
  
quan'fy	
  and	
  verify	
  savings	
  

Proposed	
  Model	
  Trading	
  
rule	
  -­‐	
  see	
  SecCon	
  IV.D.8.	
  

Presump'vely	
  
approvable	
  EM&V	
  
approaches	
  	
  

Strongly	
  recommended	
  
characteris'cs	
  of	
  EM&V	
  for	
  
approvable	
  State	
  Plans.	
  Any	
  
alterna've	
  EM&V	
  approaches	
  
implemented	
  by	
  a	
  state	
  must	
  be	
  
“equivalent”	
  to	
  the	
  presump'vely	
  
approvable	
  provisions	
  

Proposed	
  EM&V	
  
Guidance	
  for	
  Demand	
  
Side	
  EE	
  	
  

Applicable	
  
guidance	
  	
  

Further	
  informa'on	
  and	
  
recommenda'ons	
  covered	
  in	
  this	
  
companion	
  document	
  

	
  



Energy Efficiency in the CPP –  
Rate-Based Approach 

 
 
 
CPP	
  Emissions	
  Rate	
  =	
  	
  

(Affected	
  EGU	
  Emissions,	
  lbs/year)	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  

(Affected	
  EGU	
  Genera'on,	
  MWh/year)	
  +	
  (ERCs,	
  MWh/year)	
  
Example:	
  
•  Emission	
  =	
  1,000,000	
  lbs/year	
  
•  Genera'on	
  =	
  1,000	
  MWh/year	
  
•  Emission	
  rate	
  =	
  1,000	
  lbs/MWh	
  
•  Target	
  =	
  800	
  lbs/MWh	
  
•  ERCs	
  required	
  =	
  250	
  MWh/yr	
  	
  	
  	
  	
  	
  	
  CPP	
  Rate	
  =	
  800	
  lbs/MWh	
  

 
 

Steven	
  Schiller,	
  NCSL,	
  November	
  2015	
   31	
  

•  EE	
  can	
  be	
  used	
  to	
  generate	
  Emission	
  Rate	
  Credits	
  (ERCs)	
  that	
  
are	
  used	
  to	
  help	
  meet	
  the	
  rate	
  target	
  	
  

•  Rate	
  based	
  approaches	
  are	
  where	
  there	
  are	
  significant	
  CPP	
  
EM&V	
  and	
  tracking	
  requirements	
  for	
  EE	
  

Metric is 
Annual MWh 



The ERC Process – slide from Franz Litz, Program Consultant, Great Plains Institute 

! Liability for improperly issued ERCs lies with the affected 
EGU who uses them for compliance !
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Liability for improperly issued ERCs lies with the 
Affected EGU who uses them for compliance.

15



Energy Efficiency in the CPP – 
Mass-Based Approach 

•  Emission	
  Standards	
  plan	
  –	
  EE	
  does	
  not	
  have	
  to	
  be	
  defined	
  and	
  
thus	
  EM&V	
  does	
  not	
  have	
  to	
  be	
  defined	
  in	
  plans	
  (probably)	
  

•  State	
  measures	
  plan	
  –	
  EE	
  measures	
  do	
  need	
  to	
  be	
  defined	
  and	
  
thus	
  EM&V	
  Plan	
  is	
  required	
  

•  EE	
  EM&V	
  is	
  less	
  of	
  an	
  issue	
  with	
  mass-­‐based	
  approach,	
  because	
  
it	
  is	
  not	
  fundamental	
  to	
  compliance	
  calcula'ons	
  but:	
  
•  EE	
  is	
  implemented	
  with	
  complementary	
  programs,	
  which	
  

should	
  have	
  their	
  own	
  EM&V	
  plans	
  
•  California’s	
  and	
  RGGI’s	
  approaches	
  can	
  be	
  examples	
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EE	
  reduces	
  emissions	
  mass	
  “indirectly”:	
  
•  Complimentary	
  programs	
  –	
  e.g.,	
  energy	
  codes,	
  EERS,	
  

public	
  buildings	
  programs	
  
•  Could	
  be	
  funded	
  with	
  allowance	
  aucCon	
  funds	
  



EM&V Requirements 
Emissions	
  Guidelines	
  (EG)	
  requirements	
  are	
  general	
  and	
  rela'vely	
  
limited,	
  including	
  (see	
  EG	
  for	
  complete	
  descrip'on):	
  

•  State	
  plan	
  would	
  include	
  EM&V	
  plan	
  for	
  quan'fying	
  and	
  
verifying	
  electricity	
  savings	
  on	
  a	
  retrospec've	
  (ex-­‐post)	
  basis	
  
using	
  industry	
  best-­‐prac'ce	
  EM&V	
  protocols	
  and	
  methods	
  that	
  
yield	
  accurate	
  and	
  reliable	
  measurements	
  of	
  electricity	
  savings.	
  	
  

•  Assessment	
  of	
  the	
  independent	
  factors	
  that	
  influence	
  the	
  
electricity	
  savings	
  and	
  the	
  expected	
  life	
  of	
  the	
  savings	
  	
  

•  Baseline	
  that	
  represents	
  what	
  would	
  have	
  happened	
  in	
  the	
  
absence	
  of	
  the	
  demand-­‐side	
  EE	
  ac'vity	
  

•  Periodic	
  M&V	
  reports	
  	
  

•  Independent	
  verifica'on	
  
•  Skill	
  cer'fica'on	
  is	
  also	
  discussed	
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EM&V Guidance and Model Trading Rule 
Cover	
  wide	
  range	
  of	
  EM&V	
  
topics,	
  including	
  the	
  following	
  
list	
  from	
  CPP	
  EM&V	
  Guidance	
  
document:	
  
	
  
•  EM&V	
  Methods	
  
•  Electricity	
  savings	
  metrics	
  and	
  baselines	
  
•  Repor'ng	
  'meframes	
  and	
  considera'ons	
  	
  
•  Deemed	
  savings	
  	
  
•  Independent	
  factors	
  	
  
•  Accuracy	
  and	
  reliability	
  	
  
•  Avoiding	
  double	
  coun'ng	
  	
  
•  Persistence	
  of	
  savings	
  	
  
•  Savings	
  quan'fica'on/verifica'on	
  cycles	
  	
  
•  T&D	
  savings	
  adders	
  	
  
•  Interac've	
  effects	
  	
  
•  EE	
  EM&V	
  Protocols	
  and	
  Guidelines	
  	
  

	
  	
  

Also	
  Covered	
  in	
  Guidance	
  and/
or	
  Model	
  Rule:	
  
	
  
•  Tracking	
  and	
  compliance	
  systems	
  	
  
•  Independent	
  verifica'on	
  and	
  review	
  
•  Addi'onal	
  EM&V	
  guidance	
  for	
  several	
  

common	
  EE	
  program	
  and	
  project	
  types	
  
•  Programs	
  implemented	
  using	
  u'lity	
  customer	
  funds	
  

(“u'lity	
  EE	
  programs”)	
  	
  
•  Individual	
  or	
  aggregated	
  EE	
  projects,	
  such	
  as	
  those	
  

implemented	
  by	
  ESCOs	
  or	
  at	
  industrial	
  	
  
facili'es	
  	
  

•  Building	
  energy	
  codes	
  	
  
•  Appliance	
  energy	
  standards	
  	
  

•  Glossary	
  of	
  key	
  terms	
  	
  
•  Templates	
  for	
  program	
  and	
  project	
  EM&V	
  

plans.	
  	
  
•  Examples	
  for	
  several	
  common	
  measure	
  types	
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Trading– Quick Notes 
•  Trading	
  is	
  allowed,	
  encouraged	
  in	
  the	
  Rule:	
  

–  Emission	
  rate	
  credits	
  (for	
  a	
  rate-­‐based	
  standard)	
  or	
  	
  
–  Allowances	
  (for	
  a	
  mass-­‐based	
  standard)	
  

•  Trading	
  of	
  ERCs,	
  including	
  EE	
  ERCs	
  under	
  Rate	
  Based	
  Approach,	
  
can	
  support	
  CPP	
  compliance:	
  
–  Intra-­‐state	
  and	
  Inter-­‐state	
  
–  Final	
  Plan	
  does	
  not	
  require	
  complex	
  air	
  quality	
  modeling	
  to	
  iden'fy	
  loca'on	
  of	
  

emission	
  impacts	
  from	
  efficiency	
  nor	
  adjustment	
  or	
  discoun'ng	
  of	
  efficiency	
  
impacts	
  that	
  cross	
  state	
  lines	
  

–  Systema'c	
  tracking	
  and	
  accoun'ng	
  procedures	
  are	
  required	
  such	
  as	
  those	
  already	
  
being	
  used	
  by	
  many	
  states	
  and	
  EE	
  providers	
  

•  In	
  terms	
  of	
  mass	
  plans:	
  
–  There	
  is	
  not	
  a	
  currently	
  defined	
  mechanism	
  for	
  trading	
  efficiency-­‐based	
  

allowances	
  in	
  the	
  CPP	
  documents	
  
–  One	
  case	
  in	
  which	
  efficiency	
  could	
  receive	
  allowances	
  under	
  a	
  mass-­‐based	
  plan	
  

approach	
  is	
  through	
  a	
  set	
  aside	
  for	
  efficiency	
  program	
  and	
  projects	
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Thank you 

Steve	
  Schiller	
  
	
  
Senior	
  Advisor	
  
Electricity	
  Markets	
  and	
  Policy	
  Group	
  
Lawrence	
  Berkeley	
  Na'onal	
  Laboratory	
  
1.510.486.7780	
  
srschiller@lbl.gov	
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Resources - CPP 

•  Clean Power Plan website:    
http://www2.epa.gov/carbon-pollution-standards  

 
•  Specific Documents: 

–  CPP Emission Guidelines: http://www.epa.gov/airquality/cpp/cpp-final-rule.pdf   
–  Federal Model Plan: http://www.epa.gov/airquality/cpp/cpp-proposed-federal-plan.pdf 
–  EM&V Guideline: 

http://www2.epa.gov/cleanpowerplantoolbox/draft-evaluation-measurement-and-
verification-guidance-demand-side-energy  

•  For additional resources to help states develop plans, visit the CPP 
Toolbox for States: http://www2.epa.gov/cleanpowerplantoolbox 

 
•  EPA Overview and energy efficiency presentations: 

http://www2.epa.gov/cleanpowerplan/clean-power-plan-overview-webinar  
http://www2.epa.gov/cleanpowerplan/fact-sheet-energy-efficiency-clean-power-plan 
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Efficiency Resources 

•  ACEEE – American Council for Energy Efficiency Economy – non-profit 
efficiency organization www.aceee.org 

•  Utility and other program administrator websites (e.g. Northwest Energy 
Efficiency Alliance – www.neaa.org)  

•  U.S. DOE Energy Efficiency Office - http://energy.gov/eere/efficiency  

•  EPA/DOE State and Local Energy Efficiency Action Network (SEE 
Action)–  

–  focuses on providing assistance states need to advance policies and practices that 
bring energy efficiency to scale. 
www.epa.gov/cleanenergy/energy-programs/seeaction/ 
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EM&V Resources 

•  EPA/DOE State and Local Energy Efficiency Action Network (SEE 
Action)–  

–  focuses on providing assistance states need to advance policies and practices 
that bring energy efficiency to scale. 
www.epa.gov/cleanenergy/energy-programs/seeaction/index.html 

•  The Northwest Regional Technical Forum –  
–  an advisory committee established to develop standards to verify and evaluate 

conservation savings. http://www.nwcouncil.org/rtf/about.htm 

•  Regional EM&V Forum (Northeast and Mid-Atlantic) –  
–  supports the development and use of common and/or consistent protocols to 

evaluate, measure, verify, and report the savings, costs, and emission impacts 
of energy efficiency. Covers 11 states. http://www.neep.org/emv-forum 

•  EVO –  
–  capacity building for M&V best practices  www.evo-world.org 
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Efficiency Status Across 
the Country 
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The following slides provide a sense of the 
growth of efficiency activity in the U.S. and 

efficiency potential 
 



Half of States Have Energy Savings Targets 

Source: ACEEE, www.aceee.org accessed 9/11/15 
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Energy Efficiency Resource Standard (EERS)

An Energy Efficiency Resource Standard (EERS) establishes specific, long-term targets for energy

savings that utilities or non-utility program administrators must meet through customer energy

efficiency programs. An EERS can apply to either electricity or natural gas utilities, or both,

depending on the state, and can be adopted through either legislation or regulation. An EERS is

similar in concept to a Renewable Energy Standard (RES) or Renewable Portfolio Standard (RPS).

While an RES requires that electric utilities generate a certain percentage of electricity from

renewable sources, an EERS requires that they achieve a percentage reduction in energy sales from

energy efficiency measures. 

As of August 2014, twenty-four states have fully-funded policies in place that establish specific

energy savings targets that utilities or non-utility program administrators must meet through

customer energy efficiency programs. Though Ohio and Indiana had EERS policies in place in the

past, these were rolled back in recent years. The strongest EERS requirements exist in

Massachusetts, Rhode Island, and Vermont, which require almost 2.5% savings annually. For a

complete summary of state-level EERS policies and impacts, see the State EERS Policy Brief

(//aceee.org/policy-brief/state-energy-efficiency-resource-standard-activity).

A federal EERS would complement existing state-level energy efficiency standards by setting a

national goal for energy savings that would be implemented over a specific period of time.

 The American Clean Energy Security Act of 2009 (//aceee.org/topics/aces) (which did not become

law) proposed a 5% efficiency target, with an option for governors to petition that an additional 3%

of the reductions come from efficiency in their state. Because business-as-usual projections for

efficiency savings in 2020 are already close to 5% of nationwide electricity sales, ACEEE views a 10%

requirement as a more appropriate target, and one which would have a significant and positive

Related
Publications

VIEW ALL (/TOPIC-

PUBLICATIONS/105)

Related Items

Beyond Carrots for Utilities: A
National Review of
Performance Incentives for
Energy Efficiency (/beyond-
carrots-utilities-national-
review)
Research Report - 6/9/2015

Successful Practices in
Combined Gas and Electric
Utility Energy Efficiency
Programs (/research-
report/u1406)
Research Report - 8/6/2014

Change Is in the Air: How
States Can Harness Energy
Efficiency to Strengthen the
Economy and Reduce
Pollution (/research-
report/e1401)
Research Report - 4/29/2014

Energy Efficiency Resource
Standards: A New Progress
Report on State Experience
(/research-report/u1403)
Research Report - 4/8/2014

Beyond Carrots for Utilities: A
National Review of
Performance Incentives for
Energy Efficiency (/beyond-
carrots-utilities-national-
review)

Document - 6/9/2015

ENERGY EFFICIENCY PORTALS

(/ENERGY-EFFICIENCY-PORTALS)

ABOUT ACEEE

(/OVERVIEW-MISSION)

NEWS & BLOG (/NEWS-BLOG) PUBLICATIONS

(/PUBLICATIONS)

CONFERENCES & EVENTS

(/CONFERENCES)



Estimated Achieved Annual Electricity Savings 
Rising Among States 

45	
  

Ø 30% of states achieving 1% 
or higher annual incremental 
electricity savings 
 
Ø Many “new” states – about 
40% – are saving 0.2% to 
0.7%  

Ø Given the prevalence 
of rising targets, most of 
these states are poised 
for higher savings 
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Source: Barbose et al. “The Future of Utility Customer-
Funded Energy Efficiency Programs in the United States: 
Projected Spending and Savings to 2025” LBNL-5803E. 
2013 
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Most Leading States Projected to Save 1.5% or More 

Source: Barbose et al. “The Future of Utility Customer-Funded 
Energy Efficiency Programs in the United States: Projected 
Spending and Savings to 2025” LBNL-5803E. 2013 
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Growth in Total Electric (and natural gas) 
Demand Side Management Spending 

2014 State of the Efficiency Program Industry:  
Budgets, Expenditures, and Impacts, Consortium for 
Energy Efficiency, 201 

Steven	
  Schiller,	
  NCSL,	
  November	
  2015	
   47	
  

24!!!© 2006–2015 Consortium for Energy Efficiency, Inc. All rights reserved.

2014 State of the Efficiency Program Industry, CEE Annual Industry Report

industry beyond the effects of drop-offs or new respondents between the 2013 and 
2014 survey years. 

3.5 United States DSM Trends
US program administrators spent $7.2$billion28 from all sources for gas and electric DSM 
programs in 2013. This total includes both energy efficiency and demand response 
(Figure 3). 

Figure 3!US DSM Expenditures—Gas and Electric Combined 2009–2013

These expenditures remained consistent with 2012 DSM expenditures in the US and 
represent a one percent decrease in spending when adjusted for inflation. This differ-
ence is not significant enough to appear in Figure 3. Comparing just those program 
administrators who responded to both the 2013 and 2014 surveys, ratepayer funded 
expenditures increased by just over $50 million, or one percent. 

The $7.2$billion spent by US DSM program administrators represent 0.04 percent of 
2013 US gross domestic product and three percent of the value added by the US utility 
industry to gross domestic product in 2013. DSM expenditures were closest in scope to 
the value added by the “apparel and leather and allied products” industry, $10.4$billion.29

Although not depicted in Figure 3 above, in 2014, natural gas and electric DSM program 
administrators in the United States budgeted over $8.9$billion from all sources, repre-
senting a two percent increase over 2013 when adjusted for inflation.

28 $7.0$billion of these expenditures were derived solely from ratepayers, the same when rounded as in 2012 in both 
nominal dollars and when adjusted for inflation.

29  Comparisons in this paragraph are based on data from the US Department of Commerce Bureau of Economic 
Analysis: http://www.bea.gov. Last updated April 14, 2015
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ESCO Industry Growth 

•  The	
  industry	
  reported	
  revenues	
  
of	
  about	
  $5.3	
  billion	
  in	
  2011,	
  
with	
  esCmated	
  2013	
  revenues	
  
of	
  about	
  $6.4	
  billion.	
  SCll,	
  the	
  
remaining	
  investment	
  potenCal	
  
in	
  public	
  and	
  insCtuConal	
  
faciliCes	
  is	
  large,	
  esCmated	
  at	
  
about	
  $71	
  billion	
  to	
  $133	
  billion	
  
LBNL,	
  Stuart	
  et.al	
  2013	
  

• 	
  LBNL	
  projects	
  that	
  the	
  ESCO	
  
industry	
  will	
  grow	
  from	
  ~$4	
  
billion	
  (2008)	
  to	
  $7.5	
  billion	
  
(2014).	
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More Than Two-Thirds of States Have Adopted 
2009 or Later Residential Codes 
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Source: DOE Building Energy Codes Program, December 2014, http://www.energycodes.gov/status-state-energy-code-adoption  



Nearly 75% of States Are Engaged in Some 
Form of Compliance Enhancement 

Source: BCAP 
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Revolving Loan Funds and Loan Loss Reserves 
Prevalent in Most States 
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Source: NASEO SELF database 

NASEO	
  SELF	
  database	
  
	
  	
  
NASEO	
  has	
  tracked	
  a	
  total	
  of	
  79	
  
programs	
  in	
  44	
  states,	
  
represen'ng	
  a	
  total	
  of	
  over	
  $2	
  
billion	
  in	
  available	
  state	
  
financing	
  for	
  energy	
  efficiency	
  
and	
  renewable	
  energy	
  projects	
  
in	
  a	
  variety	
  of	
  sectors.	
  	
  
	
  
LBNL’s	
  forthcoming	
  paper	
  on	
  
ARRA-­‐funded	
  RLFs	
  and	
  LLRs,	
  a	
  
collabora'on	
  with	
  NASEO,	
  will	
  
add	
  to	
  understanding	
  of	
  RLF	
  and	
  
LLR	
  programs.	
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High level sense of efficiency’s potential 

•  Codes and Standards 
–  Savings from Codes and Standards have each grown from 

essentially zero to about 1% of national electricity sales in 2012 and 
growing 

•  Utility efficiency programs  
–  Grown from very small impacts in the 1980s to about 0.5% annual 

decreases in electricity consumption nationally 
–  Based on current state policies, savings from these programs could 

reach 0.8% to 1.1% per year of national electricity sales by 2025 
•  Using broad generalization – efficiency can probably save, cost-

effectively, at least 1% to 2% (some say 3%) of electricity sales 
each year 

•  For comparison, EIA’s 2012 reference case projects that U.S. electric 
retail sales will grow by 0.58% annually through 2025 (net of some 
assumed efficiency) 
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It	
  depends,	
  but	
  



Some Clean Power Plan 
Basics 
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A brief aside on “Mass” versus 
“Rate” 

The following slides are form Franz Litz 
of the Great Plains Institute 
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EPA’s MAPPING OF THE STATE PLAN APPROACH 
OPTIONS 
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  Slide form U.S. EPA – comments from Franz Litz – Great Plains Institute Steven	
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Rate	
  =	
  	
  
emissions/

produc'on	
  –	
  lbs	
  
of	
  CO2/MWH	
  

ERCs	
  =	
  
Emission	
  Rate	
  

Credits	
  –	
  
units	
  are	
  

MWh	
  –	
  add	
  
to	
  produc'on	
  
to	
  reduce	
  

rate	
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But	
  this	
  is	
  the	
  
big	
  “rub”	
  of	
  
mass	
  plans	
  –	
  
increases	
  in	
  
electricity	
  	
  
demand	
  use	
  
allowances	
  


